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Technical Field 

The present invention relates to a gland packing mate- 
rial which is useful in production of a gland packing, and 
also to a gland packing which is produced by the gland 
packing material. 

Background Art 

Conventionally, as a gland packing material which is 
useful in production of a gland packing, for example, known 
are a material disclosed in Japanese Patent Publication No. 
6-27546 (hereinafter, referred to as conventional art 1), 
and that disclosed in Japanese Patent No. 2,583,176 (here- 
inafter, referred to as conventional art 2) . 

in conventional art 1 above, as shown in Fig. 35, for 
example, tape-like expanded graphite (51) is folded along 
longitudinal fold lines to form a cord-like member (52) , 
and the cord-like member (52) is covered by a reinforcing 
ffi ember (53) configured by a knitted or braided member of 
me tal wires such as stainless steel, inconel, or monel, 
thereby forming a gland packing material (50) . 

in conventional art 2 above, as shown in Fig. 36, for 
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example, a cord-like member (52) of tape-like expanded 
graphite (51) is covered by a reinforcing member (53) con- 
figured by a knitted or braided member of metal wires, and 
the resulting member is folded to a V-like shape along a 
5 longitudinal fold line, thereby forming a gland packing ma- 
terial (50) . 

in both the gland packing materials (50) of the con- 
ventional art, the outside of the cord-like member (52) is 
reinforced by the reinforcing member (53) configured by a 
10 knitted or braided member of metal wires (hereinafter, such 
reinforcement is referred to as external reinforcement). 
Therefore, the gland packing materials (50) are provided 
with high tensile strength. Consequently, a plurality of 
such gland packing materials (50) are bundled, and then 
15 subjected to a braiding or twisting process, so that a 
gland packing can be produced. In conventional art 1 
above, when eight gland packing materials (50) are bundled 
and an eight-strand square-knitting process is conducted, 
for example, a gland packing (54) which is braided as shown 
20 in Fig. 37 is produced, and, when six gland packing materi- 
als (50) are bundled and a twisting process is conducted, a 
gland packing (54) which is twisted as shown in Fig. 38 is 
produced. in conventional art 2 above, when eight gland 
packing materials (50) are bundled and an eight-strand 
25 square-knitting process is conducted, for example, a gland 
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packing (54) which is braided as shown in Fig. 39 is pro- 
duced, and, when six gland packing materials (50) are bun- 
dled and a twisting process is conducted, a gland packing 
(54) which is twisted as shown in Fig. 40 is produced. 
5 Each of the conventional gland packings (54) is pro- 

vided by the expanded graphite (51) with properties which 
are preferable in sealing, and which are inevitable in a 
packing, such as the heat resistance, the compressibility, 
and the recovery property, and hence can seal a shaft seal 
10 part of a fluid apparatus while producing a high sealing 
property . 

On the other hand, as a further gland packing material 
which is useful in production of a gland packing, for exam- 
ple, known is a material disclosed in Japanese Patent No. 
15 3,101,916 (hereinafter, referred to as conventional art 3). 

In conventional art 3, as shown in Fig. 41, for exam- 
ple, both faces of a reinforcing member (53) configured by 
plural carbon fibers are covered by expanded graphite (51) , 
thereby forming a gland packing material (50) in which the 
20 interior is reinforced (hereinafter, such reinforcement is 
referred to as internal reinforcement) . 

The gland packing material (50) is provided with high 
tensile strength by the reinforcing member (53) configured 
by the carbon fibers, and hence can be subjected to a 
25 braiding or twisting process. When a plurality of such 



gland packing materials (50) are bundled, and then a braid- 
ing or twisting process is applied to the bundle, there- 
fore, a gland packing can be produced. When eight gland 
packing materials (50) are bundled and an eight-strand 
square-knitting process is conducted, for example, a gland 
packing (54) which is braided as shown in Fig. 37 is pro- 
duced, and, when six gland packing materials (50) are bun- 
dled and a twisting process is applied, a gland packing 
(54) which is twisted as shown in Fig. 38 is produced. 

Each of the conventional gland packings (54) is pro- 
vided by the expanded graphite (51) with properties which 
are preferable in sealing, and which are inevitable in a 
packing, such as the compressibility and the recovery prop- 
erty, and hence can seal a shaft seal part of a fluid appa- 
ratus while producing a high sealing property. 

In the gland packing material (50) having the external 
reinforcement structure disclosed in conventional art 1 or 
2, however, the cord-like member (52) of the expanded 
graphite (51) is covered by the reinforcing member (53) . 
Therefore, the gland packing material can obtain an excel- 
lent shape-retaining property, but has a drawback that the 
sealing property is poor. By contrast, in the gland pack- 
ing material (50) having the internal reinforcement struc- 
ture disclosed in conventional art 3, the surface of the 
reinforcing member (53) is covered by the expanded graphite 



(51) . Therefore, the gland packing material can obtain an 
excellent sealing property, but has a drawback that the 
shape-retaining property is poor. In the gland packing 
(54) which is produced by bundling a plurality of the gland 
packing materials (50) having the poor sealing property and 
then applying a braiding or twisting process to the bundle, 
it is not expected to exert a high sealing property. In 
the gland packing (54) which is produced by bundling a plu- 
rality of gland packing materials (50) having the poor 
shape-retaining property and then applying a braiding or 
twisting process to the bundle, there is a possibility that 
the expanded graphite (51) drops off during the braiding or 
the twisting process, the elasticity of the gland packing 
(54) is reduced, the properties which are preferable in 
sealing, such as the compressibility and the recovery prop- 
erty are lost, and the sealing property of the gland pack- 
ing (54) is lowered. 

The invention has been developed in view of the above- 
described circumstances. It is an object of the invention 
to provide a gland packing material which is provided with 
high tensile strength by a reinforcing member to be easily 
subjected to a braiding or twisting process, and which has 
both an excellent shape-retaining property that is pos- 
sessed by a gland packing material having the external re- 
inforcement structure, and an excellent sealing property 
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that is possessed by a gland packing material having the 
internal reinforcement structure, and a gland packing which 
is produced with using the gland packing material. 

5 Disclosure of the Invention 

In order to attain the object, for example, the inven- 
tion is configured in the manner which will be described 
with reference to Figs. 1 to 34 showing embodiments of the 
invention . 

10 Namely, the invention relates also to a gland packing 

material, and is characterized in that the material is con- 
figured by a cord-like member (40) which is formed by 
stranding a strip-like base member (4) , or winding a strip- 
like base member (4) about a longitudinal direction, or 

15 winding a strip-like base member (4) about a longitudinal 
direction and then stranding the base member, the base mem- 
ber (4) comprises: a reinforcing member (20) configured by 
a fibrous material (2) ; and a strip-like expanded graphite 
(3) , the reinforcing member (20) is disposed at least on 
20 one face of the strip-like expanded graphite (3) , and both 
the reinforcing member (20) and the strip-like expanded 
graphite (3) are placed on an outer peripheral surface of 
the cord-like member (40) . 

The invention relates to a gland packing, and is char- 
25 acterized in that a plurality of the gland packings (1) are 



used, and braided or twisted. 

According to the configuration, the invention has the 
following advantages . 

The cord-like member is surely reinforced by the rein- 
forcing member configured by the fibrous material . The 
strip-like expanded graphite has properties which are pref- 
erable in sealing, and which are inevitable in a packing, 
such as the heat resistance, the compressibility, and the 
recovery property. Since the reinforcing member and the 
strip-like expanded graphite are placed on the outer pe- 
ripheral surface of the cord-like member, an excellent 
shape-retaining property can be ensured by the reinforcing 
member, and an excellent sealing property can be ensured by 
the strip-like expanded graphite. Therefore, the gland 
packing material can satisfactorily exert both the func- 
tions of the shape-retaining property and the sealing prop- 
erty. 

Consequently, in the gland packing which is produced 
with using a plurality of the gland packing materials, the 
expanded graphite is prevented from dropping off during the 
braiding or the twisting process, the elasticity is not re- 
duced, and the properties which are preferable in sealing, 
such as the compressibility and the recovery property can 
be held. In the case where the packing is compressed or a 
pressure is applied to the packing, movement of expanded 



graphite particles is suppressed. Therefore, the sealing 
face pressure is prevented from being lowered, so that the 
pressure resistance performance can be improved, and the 
pressure contact force to be applied to the counter member 
is kept to a high level, so that the sealing property can 
be improved. As a result, the gland packing can satisfac- 
torily seal a shaft seal part of a fluid apparatus or the 
like. 

For example, the gland packing material in which both 
the reinforcing member and the strip-like expanded graphite 
are placed on the outer peripheral surface of the cord-like 
member can be configured in the following manner. 

One side end edge of the base member is placed on an 
outer peripheral surface of the cord-like member. In the 
side end edge, one of the reinforcing member and the strip- 
like expanded graphite is more elongated in a width direc- 
tion than another member. While the one member which is 
elongated in the width direction is placed on an inner 
side, and the other member which is short in the width di- 
rection is placed on an outer side, the base member is 
stranded, or the base member is stranded after the base 
member is wound about the longitudinal direction. As a re- 
sult, the reinforcing member and the strip-like expanded 
graphite are placed in a spiral manner to be alternately 
arranged in an axial direction on the outer peripheral sur- 
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face of the cord-like member. 

Mternatively, the gland packing material may be con- 
figured in the following manner. 

The reinforcing member is formed to be smaller in 
5 width than the strip-like expanded graphite, and a plural- 
ity of the reinforcing members are disposed at least on one 
face of the strip-like expanded graphite with forming in- 
tervals therebetween in the width direction. While the 
small-width reinforcing members are placed on an outer 
10 side, the base member is stranded, or the base member is 
stranded after the base member is wound about the longitu- 
dinal direction. As a result, the reinforcing members and 
the strip-like expanded graphite are placed in a spiral 
manner to be alternately arranged in an axial direction on 
IS the outer peripheral surface of the cord-like member. 

Mternatively, the gland pecking material may be con- 
figured in the following manner. 

,he base member is stranded about an intermediate por- 
tion in a width direction of the base member, or the base 
»e»ber is stranded after the base member is wound about the 
iongitudinal direction in an intermediate portion in the 
width direction of the base meafcer, thereby causing both 
side end edges of the base me.rf.er to be positioned on an 
outer peripheral surface of the cord-like member. In one 
25 of the side end edges, the reinforcing member is placed on 
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an cute, side, and, in another side end edge, the strip- 
Use expanded graphite is placed on an enter side. As a 
resnlt, the reinforcing »e^r and the strip-like expanded 
craphite are placed in a spiral manner to be alternately 
arranged in an axial direction on the outer peripheral sur- 
face of the cord-like member. 

Alternatively, the gland packing material may be con- 
figured in the following manner. 

The reinforcing member is placed en the outer periph- 
eral surface of the cord-like member. A large number of 
openings are formed in the reinforcing member. The strip- 
like expanded graphite enters the openings, and is exposed 
ft om the outer peripheral surface of the cord-like member 
through the openings. As a result, the outer peripheral 
surface of the cord-like member has a mixed structure of 
the reinforcing member and the strip-like expanded graphite 
in which the strip-like expanded graphite is randomly dis- 
persed in the reinforcing member. 

The reinforcing member may be disposed only on one 
face of the strip-like expanded graphite, or may be dis- 
posed on both faces of the strip-like expanded graphite, 
m the case where the reinforcing member is disposed on 
hoth the faces of the strip-like expanded graphite, an in- 
volved amount of the reinforcing mergers which are involved 
«» cord-like member is increased, and the cord-like 
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member can be strongly reinforced also from the inner side. 
Therefore, the tensile strength of the gland packing mate- 
rial is further enhanced. 

Usually, the fibrous material is formed into a sheet- 
like shape. For example, the fibrous material sheet may be 
configured by a fiber-opened sheet in which multifilament 
yarns are opened in a sheet-like shape. 

in this case, a thickness of the fiber-opened sheet is 
preferably set to 10 pm to 300 pm, and more preferably to 
30 pm to 100 pm. According to the configuration, the fi- 
ber-opened sheet can be easily produced, and the sheet can 
be easily stranded, so that the external reinforcement ef- 
fect can be enhanced, and leakage from a reinforcing member 
portion can be prevented from occurring. 

As the fibrous material, one or two or more selected 
from the group consisting of carbon fibers and other brit- 
tle fibers, and tough fibers may be used. These fibrous 
materials exert a higher sealing property as the thickness 
of one fiber is smaller. When each fiber is excessively 
thin, the fibrous material may be broken during a stranding 
process, and, when each fiber is excessively thick, the fi- 
brous material is hardly stranded. Therefore, the diameter 
of each fiber is preferably 3 pm to 15 pm, and more pref- 
erably in a range of 5 pm to 9 pm. 
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in the case .here carbon fibers or brittle fibers are 
used as the fibrous material, as compared with a case where 
metal -ires are used, there is no fear that the gland peer- 
ing forms a large scratch on a counter member, and the 
5 sliding resistance is so low that the rotation performance 
or arial sliding performance of the counter member can be 
proved, and an excellent heat resistance can be attained. 

In the case where carbon fibers are used, particularly, 
these performances can be exerted more satisfactorily. In 
10 the case where other brittle fibers are used, the invention 
can be economically implemented. 

Specific examples of the brittle fibers are glass fi- 
bet s, silica fibers, and ceramic fibers such as alumina and 
alumina-silica. One or two or more selected from the group 
15 consisting of these fibers can be used. 

In the case where tough fiiers are used as the fibrous 
materiel, the fibrous material can be easily produced with 
using thin fibers because the fibers have high bendability 
and exert excellent workability. An economical gland pack- 
20 in, material can be provided because the fibers have high 
productivity. When such a gland packing material is used, 
not only a gland packing having a large diameter, but also 
a gland packing having a small diameter can be easily pro- 
duced, and moreover it is possible to produce , gland pack- 
25 ing which has high durability, and which is economical. 
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Furthermore, specific examples of the tough fibers are 
ae tal fibers, aramid fibers, and PBO <poly-p- 
phenylenebenzobisoxazole) fibers. One or two or more se- 
lected from the group consisting of these fibers can be 



used. 



Brief Description of the Drawings 

Figs. 1 to 21 show embodiments of the invention. 

Figs. 1 to 4 show a first embodiment of the gland 
packing material of the invention, Fig. 1 is a perspective 
view of the gland packing material, Fig. 2 is a perspective 
view showing a fiber bundle, Fig. 3 is a perspective view 
showing a fiber-opened sheet, and Fig. 4 is a perspective 

view of a base member. 

Fig. 5 is a perspective view of strip-like expanded 
graphite in a state where a small amount of adhesive agent 
is used, and showing a modification of a procedure of pro- 

ducing the base member. 

Figs. 6 and 7 show another modification of the proce- 
dure of producing the base member, Fig. 6 is a section view 
showing a first step of the procedure of forming the base 
m ember, and Fig. 7 is a section view showing a second step 
of the procedure of forming the base member. 

Figs. 8 to 13 show modifications of the first embodi- 
ment, Fig. 8 is a section view of a base member in a first 
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modification, Fig. 9 is a section view of a base member in 
a second modification, Fig. 10 is a section view of a base 
member in a third modification, Fig. 11 is a perspective 
view of a gland packing material in the third modification, 
Fig. 12 is a section view of a base member in a fourth 
modification, and Fig. 13 is a section view of a base mem- 
ber in a fifth modification. 

Figs. 14 to 16 show a second embodiment of the gland 
packing material of the invention, Fig. 14 is a perspective 
view of the gland packing material, Fig. 15 is a perspec- 
tive view showing a reinforcing member, and Fig. 16 is a 
perspective view of a base member. 

Fig. 17 is a perspective view of strip-like expanded 
graphite in a state where a small amount of adhesive agent 
is used, and showing a modification of a procedure of pro- 
ducing the base member in the second embodiment. 

Figs. 18 to 20 show modifications of the second em- 
bodiment, Fig. 18 is a section view of a base member in a 
first modification, Fig. 19 is a perspective view of a 
gland packing material in the first modification, and Fig. 
20 is a section view of a base member in a second modifica- 
tion. 

Figs. 21 and 22 show a third embodiment of the gland 
packing material of the invention, Fig. 21 is a perspective 
view of the gland packing material, and Fig. 22 is a per- 
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spective view of a base member. 

Figs. 23 and 24 show modifications of a base member in 
the third embodiment, Fig. 23 is a section view of a base 
memb er in a first modification, and Fig. 24 is a section 
view of a base member in a second modification. 

Figs. 25 to 29 show a fourth embodiment of the gland 
packing material of the invention, Fig. 25 is a perspective 
view of the gland packing material, Fig. 26 is a partial 
enlarged plan view showing a state where strip-like ex- 
panded graphite enters many openings of a reinforcing mem- 
ber, Fig. 27 is a section view taken along the line A-A in 
Fig. 26, Fig. 28 is a section view showing a first step of 
a procedure of shaping a base member, and Fig. 29 is a sec- 

ea ^ nH stet> 0 f the procedure of shaping 
tion view showing a second step ^ 

) the base member. 

Figs. 30 to 32 sho» modifications of the fourth em- 
bodiment, Fig. 30 is a perspective vie, of a grand packing 
material in a first modification, Fig. 31 is a section view 
of e base member in a second modification, and Fig. 32 is a 

„ perspective vie. of a gland packing material in the second 
modification . 

Fig. 33 is a perspective view showing an embodiment of 
the gland packing of the invention. 

Fig. 34 is a perspective view showing another embodi- 
> 5 ment of the gland packing of the invention. 
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Figs. 35 to 41 show conventional arts. 

Fig. 35 is a perspective view of a gland packing mate- 
rial of conventional art 1, and Fig. 36 is a perspective 
view of a gland packing material of conventional art 2 . 

Fig. 37 is a perspective view of a gland packing which 
is formed by braiding the gland packing material of conven- 
tional art 1, and Fig. 38 is a perspective view of a gland 
packing which is formed by twisting the gland packing mate- 
rial of conventional art 1. 

Fig. 39 is a perspective view of a gland packing which 
is formed by braiding the gland packing material of conven- 
tional art 2, and Fig. 40 is a perspective view of a gland 
packing which is formed by twisting the gland packing mate- 
rial of conventional art 2. 

Fig. 41 is a perspective view of a gland packing mate- 

rial of conventional art 3. 

Best Mode for Carrying Out the Invention 

Hereinafter, preferred embodiments of the invention 
will be described with reference to the drawings. 

(First embodiment) 

Figs. 1 to 4 show a first embodiment of the gland 
packing material of the invention, and Fig. 1 is a perspec- 
tive view of the gland packing material. Referring to Fig. 
1, the gland packing material (1) is configured by a cord- 
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lik . ..ember (40, which is formed by sequentially stranding 
. strip-like base member (4, in the longitudinal direction 
with starting fro. an end. The base member (4, comprises: 
a sheet-like reinforcing member (20. configured by many 
5 long carbon fibers <2> which are very thin; and a strip- 
like expanded graphite (3, . The reinforcing member (20) is 
disposed on one face of the strip-like expanded graphite 
(3) . in the base member (4) , one side end edge is placed 
« an outer peripheral surface of the cord-like 
10 (40, . in the one side end edge, the strip-like expanded 
graphite (3, which is one member (4a, is more elongated in 
th. width direction than the reinforcing m^er (20, which 
is another member (4b) . 

4„ Trier 4 in one side end edge of 
Namely, as shown in Fig. «, » 

15 the base member ,4,, the reinforcing member (20, and the 
atrip-like expanded graphite <3, overlap with each other, 
but , in the other side end edge, th. strip-like expanded 

a1nnaated in the width direction than 
graphite (3) is more elongated 

tfc. reinforcing me-fcer (20, . As a result of the abowe- 
20 mentioned stranding process, the other side end edge is 
pl aced on the outer peripheral surface of the cord-like 
member (40) . 

• „ i pd so that the strip- 

The stranding process is applied 

/•a\ wliieh is the one member (4a) 
like expanded graphite (3) which 

<n the width direction is placed on the 
25 that is elongated m tne wwu 
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inner side, and the reinforcing member (20) which is the 
other member (4b) that is short in the width direction is 
placed on the outer side. As shown in Fig. 1, therefore, 
the gland packing material (1) has a structure in which the 
5 reinforcing member (20) and the strip-like expanded graph- 
ite (3) are stranded in a spiral manner so as to be alter- 
nately arranged in the axial direction on the outer periph- 
eral surface of the cord-like member (40) . 

The carbon fibers (2) have a property that they are 
10 hardly broken by an external force of the level of strand- 
ing. Therefore, it is possible to obtain the gland packing 
material (1) having a structure in which the sheet-like re- 
inforcing member (20) configured by the carbon fibers (2) 
and the strip-like expanded graphite (3) are stranded in a 
15 spiral manner so as to be alternately arranged in the axial 
direction on the outer peripheral surface of the cord-like 
member (40) . Because of the structure, an excellent shape- 
retaining property is ensured by the sheet-like reinforcing 
member (20) , and an excellent sealing property is ensured 
20 by the strip-like expanded graphite (3) . Therefore, the 
gland packing material (1) can satisfactorily exert both 
the functions of the shape-retaining property and the seal- 
ing property. 

Also when the stranding process is applied after the 
25 strip-like base member (4) is wound about the longitudinal 



direction, a gland packing material (1) having an appear- 
ance and structure which are similar to those described 
above can be formed, and the material can function and at- 
tain effects in a similar manner as the above-described ma- 
5 terial . 

For example, the gland packing material (1) can be 
produced in the following procedure. 

First, the base member (4) is formed in the following 

procedure . 

10 As shown in Fig. 2, initially, a multifilament yarn in 

which, for example, 12,000 carbon fibers (2) each having a 
diameter of 7 urn are bundled is used to form a fiber bundle 
(2A) in which the fibers are bundled in a flat shape having 
a width (W) = 4.00 mm and a thickness (T) = 0.20 mm. Then, 
15 the fiber bundle (2A) is fiber-opened to a sheet-like shape 
so as to be extended in the width direction, whereby a fi- 
ber-opened sheet (2B) having a width (Wl) = 12.00 mm and a 
thickness <T1) = 0.06 mm is formed as shown in Fig. 3. 

For example, the fiber opening process is conducted in 
20 the following manner. First, the fiber bundle <2A) is 
heated to soften a sizing agent for the fiber bundle, and 
the fiber bundle <2A). is fed in the longitudinal direction 
while controlling the speed of the fiber bundle. An air 
flow is blown in a crossing direction while maintaining a 
25 predetermined overfeed amount. In a portion where the air 
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flow passes, the fiber bundle (2A) is arcuately strained to 
be unbound in the width direction, and the sizing agent is 
cooled and hardened, thereby forming the extended fiber- 

opened sheet (2B) . 
5 As shown in Fig. 4, next, the reinforcing member (20) 

configured by fiber-opened sheet (2B) is laid on one face 
of the strip-like expanded graphite (3) having a width (W3) 
= 24.00 mm and a thickness <T3) = 0.25 mm, to form the base 
member (4) in which the reinforcing member (20) configured 
10 by the carbon fibers (2) is disposed on one face of the 
strip-like expanded graphite (3) . The width <W2) of the 
reinforcing member (20) is one half of the width <W3) of 
the strip-like expanded graphite (3) . In the base member 
(4), therefore, the strip-like expanded graphite (3) and 
15 the reinforcing member (20) are aligned with each other in 
one side end edge, and the strip-like expanded graphite (3) 
is more elongated in the width direction than the reinforc- 
ing member (20) in the other side end edge. 

Then, the base member (4) is stranded to be formed 
20 into the cord-like member (40) , thereby producing the gland 

packing material (1) • 

Preferably, an adhesive agent is omitted in the base 
member (4) because of the following reasons. When an adhe- 
sive agent is omitted, the properties of the strip-like ex- 
25 panded graphite such as the affinity and the compression 
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recovery property can be prevented from being lowered by 
hardening of the adhesive agent, and, even when used under 
a high temperature condition, reduction of the sealing 
property due to burning of the adhesive agent can be pre- 
vented from occurring. In the base member (4), however, 
the coupling force between the reinforcing member (20) and 
the strip-like expanded graphite (3) may be enhanced by us- 
ing a small amount of adhesive agent. Specifically, as 
shown in Fig. 5, for example, an adhesive agent (6) of ep- 
oxy resin, acrylic resin, phenol resin, or like resin may 
be disposed in a spot-like manner on one face of the strip- 
like expanded graphite (3) having a width (W3) = 24.00 mm 
and a thickness (T3) = 0.25 mm, and the sheet-like rein- 
forcing member (20) may be laid on one face of the strip- 
like expanded graphite (3) in this state to form the base 
member (4) . The adhesive agent (6) is used in a spot-like 
manner so that the used amount is restricted to a very 
small level. Therefore, the properties of the strip-like 
expanded graphite (3) such as the affinity and the compres- 
sion recovery property are prevented from being lowered by 
hardening of the adhesive agent (6) , and, even when used 
under a high temperature condition, reduction of the seal- 
ing property due to burning of the adhesive agent is de- 
creased . 

Alternatively, as shown in Figs. 6 and 7 , for example, 
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the base member (4) may be formed by, when expanded graph- 
ite powder (3A) is to be compression-molded to the strip- 
like expanded graphite (3) , disposing the reinforcing mem- 
ber (20) to be integrated with one face of the strip-like 
expanded graphite (3). Specifically, as shown in Fig. 6, 
the reinforcing member (20) having a width (W2) = 12.00 mm 
and a thickness (T2) = 0.06 mm is placed in a mold (7), and 
expanded graphite powder (3A) is superimposed on the rein- 
forcing member. As shown in Fig. 7, a compression-molding 
process is then applied with using a pressing mold (8) , 
thereby forming the base member (4) in which the sheet-like 
reinforcing member (20) is disposed on one face of the 
strip-like expanded graphite (3) that is compressed so as 
to have a width (W3) = 24.00 mm and a thickness (T3) =0.25 



mm. 



It is a matter of course that, in the fibrous mate- 
rial, the reinforcing member, and the strip-like expanded 
graphite which are used in the invention, the thickness of 
the fibers, the number of the bundled fibers, the width of 
the sheet, the thickness of the sheet, the width and thick- 
ness of the strip-like expanded graphite, and the like are 
not restricted to those in the first embodiment described 
above. 

As the carbon fibers (2) , however, it is preferable to 
use fibers each having a diameter of 3 pa to 15 Mm. When 
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the diameter is smaller than 3 pm, the fibers may be broken 
during the stranding process, and, when the diameter is 
larger than 15 pm, the fibers are hardly stranded. The 
carbon fibers (2) exert a higher sealing property as their 
diameter is smaller. Therefore, it is most preferable to 
set the diameter of the carbon fibers (2) to a range of 5 
jm to 9 pm. In the invention, in place of carbon fibers, 
other brittle fibers, or tough fibers may be used. In the 
case where tough fibers such as metal fibers are used, such 
fibers have high bendability, and hence it is less likely 
that they are broken during the stranding process. In such 
a case, therefore, thinner fibers may be used. 

Moreover, the thickness (Tl) of the fiber-opened sheet 
(2B), i.e., the thickness (T2) of the reinforcing member 
(20) is preferably set to a range of 10 pm to 300 pm, and 
more preferably to a range of 30 pm to 100 pa. When the 
thickness (T2) is smaller than 10 pm, the reinforcement ef- 
fect is reduced, and a uniform sheet is hardly produced. 
When the thickness (T2) is larger than 300 pm, the rein- 
forcement effect can be enhanced, but the stranding process 
is hardly applied and leakage from a reinforcing member 

portion easily occurs. 

in the first embodiment, the strip-like expanded 
graphite (3) is formed so as to be elongated in the width 
direction in one of side end edges of the base member (4) . 
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in the invention, in place of the above, the reinforcing 
member (20) may be formed so as to be elongated in the 

width direction. 

In a first modification shown in Fig. 8, the sheet- 
5 like reinforcing member (20) which is configured by the 
carbon fibers (2) , and which is wider than the strip-like 
expanded graphite (3) is laid on one face of the strip-like 
expanded graphite (3) , thereby forming the base member (4) . 
in this case, the reinforcing member (20) is more elon- 
10 gated in the width direction than the strip-like expanded 
graphite (3) in a side end edge of the base member (4) . 
The stranding process is applied while the reinforcing mem- 
ber (20) that is the one member (4a) which is elongated in 
the width direction is placed on the inner side, and the 
15 strip-like expanded graphite (3) that is the other member 
(4b) which is short in the width direction is placed on the 
outer side. 

In a second modification shown in Fig. 9, the strip- 
like expanded graphite (3) and the sheet-like reinforcing 

20 member (20) which have the same width overlap with each 
other while shifting from each other in the width direc- 
tion, to form the base member (4) . When a stranding proc- 
ess is applied to the base member (4) , the member is formed 
into the cord-like member (40) . The stranding process is 

25 applied so that, in one side end edge of the base member 
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(4) which is placed on the outer peripheral surface of the 
cord-like member (40) , the member that is elongated in the 
width direction is placed on the inner side. 

Figs. 10 and 11 show a third modification of the first 
embodiment of the invention. In the third modification, as 
shown in Fig. 10, reinforcing members (20) which are 
smaller in width than the strip-like expanded graphite (3) 
are laid respectively on the front and rear of the strip- 
like expanded graphite (3) so as to be opposed to each 
other, while the reinforcing members are deviated toward 
one side in the width direction of the strip-like expanded 
graphite (3), thereby forming the base member (4). When 
the thus formed base member (4) is stranded or wound to be 
stranded, it is possible to obtain the gland packing mate- 
rial (1) having a structure in which, as shown in Fig. 11, 
the reinforcing member (20) and the strip-like expanded 
graphite (3) are stranded in a spiral manner so as to be 
alternately arranged in the axial direction. In the gland 
packing material (1) , an excellent shape-retaining property 
and an excellent sealing property can be ensured. Since an 
involved amount of the reinforcing members (20) which are 
involved in the cord-like member (40) is increased, more- 
over, the internal reinforcement can be more strongly ap- 
plied, and the tensile strength of the gland packing mate- 
rial (1) is further enhanced. 



in a fourth embodiment shown in Fig. 12, reinforcing 
.embers (20) which are smaller in width than the strip-like 
expanded graphite (3) are laid respectively on the both 
faces of the strip-like expanded graphite (3) so as to be 
deviated from each other on the front and rear of the 
strip-like expanded graphite (3) , thereby forming the base 
member (4) . When the base member (4) is stranded or wound 
to be stranded, it is possible to obtain the gland packing 
material (1) which is similar to that of the third modifi- 
cation, and in which the internal reinforcement is strongly 
applied. 

in the third and fourth modifications, the reinforcing 
members (20) which are disposed respectively on the both 
faces of the strip-like expanded graphite (3) are formed so 
as to have the same width, and hence the front and rear of 
the base member (4) have the same shape. Therefore, the 
gland packing material (1) using the base member (4) can be 
easily produced. In the invention, however, one of the re- 
inforcing members (20) which is to be wound into the cord- 
like member (40) may be formed so as to have the same width 
as the strip-like expanded graphite (3) . 

Fig. 13 shows a fifth modification of the first em- 
bodiment of the invention. Strip-like expanded graphites 
(3.3) which are smaller in width than the sheet-like rein- 
forcing member (20) are laid respectively on the both faces 
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of the sheet-like reinforcing member (20) , to form the base 
m ember (4). In the case where the strip-like expanded 
graphites (3) are disposed respectively on the both faces 
of the reinforcing member (20) as in the fifth modifica- 
tion, one of the strip-like expanded graphites (3) which is 
on the inner side in the formation of the cord-like member 
(40) may be formed so as to have the same width as the re- 
inforcing member (20) as indicated by, for example, the 
phantom lines in Fig. 13. 

(Second embodiment) 

Figs. 14 to 16 show a second embodiment of the gland 
packing material of the invention, and Fig. 14 is a per- 
spective view of the gland packing material. Referring to 
Fig. 14, in the same manner as the first embodiment de- 
scribed above, the gland packing material (1) is configured 
by the cord-like member (40) which is formed by sequen- 
tially stranding the strip-like base member (4) in the lon- 
gitudinal direction with starting from an end. The base 
m ember (4) comprises: the sheet-like reinforcing member 

{20 ) configured by the many long carbon fibers (2) which 

are very thin; and the strip-like expanded graphite (3) . 

The reinforcing member (20) is disposed on one face of the 

strip-like expanded graphite (3) . 

The reinforcing member (20) is formed so as to be 



smaller in width than the strip-like expanded graphite (3) , 
and a plurality of the reinforcing members are disposed on 
one face of the strip-like expanded graphite (3) with form- 
ing intervals therebetween in the width direction. As 
shown in Fig. 16, for example, three small-width sheet-like 
reinforcing members (20) are laid on one face of the strip- 
like expanded graphite (3) with forming intervals therebe- 
tween in the width direction, thereby forming the base mem- 
ber (4) . 

The stranding process is applied so that the small- 
width reinforcing members (20) are placed on the outer 
side. As shown in Fig. 14, therefore, the gland packing 
material (1) has a structure in which the reinforcing mem- 
bers (20) and the strip-like expanded graphite (3) are 
stranded in a spiral manner so as to be alternately ar- 
ranged in the axial direction on the outer peripheral sur- 
face of the cord-like member (40) . 

The other configuration is similar to that of the 
first embodiment, and functions and attains effects in a 
similar manner. Therefore, its description is omitted. 

Also when the stranding process is applied after the 
strip-like base member (4) is wound about the longitudinal 
direction, a gland packing material (1) having an appear- 
ance and structure which are similar to those described 
above can be formed, and the material can function and at- 
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tain effects in a similar manner as the above-described ma- 
terial . 

For example, the gland packing material (1) can be 
produced in the following procedure. 

The fiber-opened sheet (2B) which is used in the first 
embodiment, and which is shown in Fig. 3 is divided in the 
width direction into plural (for example, three) sections, 
so that, as shown in Fig. 15, three reinforcing members 
(20) each having a width (W2) = 4.00 mm and a thickness 
(T2) = 0.06 mm are formed. 

As shown in Fig. 16, then, the three reinforcing mem- 
bers (20) are laid on one face of the strip-like expanded 
graphite (3) having a width (W3) = 24.00 mm and a thickness 
(T3) = 0.25 mm, with forming predetermined intervals (L) 
therebetween in the width direction of the strip-like ex- 
panded graphite (3) , thereby forming the base member (4) in 
which the three reinforcing members (20.20*20) configured by 
the carbon fibers (2) are disposed on one face of the 
strip-like expanded graphite (3) . For example, the prede- 
termined intervals (L) are set to a value which is equal to 
the width (W2) of the reinforcing members (20) . In the in- 
vention, the intervals (L) may be set to a value which is 
different from the width (W2) . 

In the same manner as the first embodiment, in the 
base member (4) , the coupling force between the reinforcing 
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members (20) and the strip-like expanded graphite (3) may 
be enhanced by using a small amount of adhesive agent. 
Specifically, as shown in Fig. 17, for example, an adhesive 
agent (6) of epoxy resin, acrylic resin, or phenol resin 

5 may be disposed in a spot-like manner on the upper face of 
the strip-like expanded graphite (3) having a width (W3) = 
24.00 mm and a thickness (T3) = 0.25 mm, and the three re- 
inforcing members (20.20-20) may be bonded to one face of 
the strip-like expanded graphite (3) in this state to form 
10 the base member (4) . With respect to the intervals of the 
spots of the adhesive agent (6) , for example, the intervals 
(LI) in the width direction is set to be substantially 
equal to the width (W2) of the reinforcing member (20) , and 
the intervals (L2) in the longitudinal direction is set to 

15 a value which is larger than the intervals (LI) in the 
width direction. However, the intervals are not restricted 

to these values. 

In the same manner as the first embodiment, the base 
member (4) may be formed by, when expanded graphite powder 
20 is to be compression-molded to the strip-like expanded 
graphite (3) , disposing the reinforcing members (20) to be 
integrated with one face of the strip-like expanded graph- 
ite (3) . 

in the second embodiment, the sheet-like reinforcing 
25 member (20) is disposed on one face of the strip-like ex- 
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panded graphite (3) . In the invention, alternatively, the 
sheet-like reinforcing member (20) may be disposed on the 
both faces of the strip-like expanded graphite (3) . 

In a first modification shown in Fig. 18, for example, 
three reinforcing members (20) are laid on each of the 
faces of the strip-like expanded graphite (3) with forming 
predetermined intervals (L) therebetween in the width di- 
rection of the strip-like expanded graphite (3) , and at po- 
sitions of the front and rear of the strip-like expanded 
graphite (3) which are opposed to each other. Specifi- 
cally, six reinforcing members (20 ...) configured by the 
carbon fibers (2) are disposed on the both faces of the 
strip-like expanded graphite (3) to form the base member 
(4) . When the base member (4) is stranded or wound to be 
stranded, it is possible to obtain the gland packing mate- 
rial (1) having a structure in which, as shown in Fig. 19, 
the reinforcing members (20) configured by the carbon fi- 
bers (2) , and the strip-like expanded graphite (3) are al- 
ternately arranged in the axial direction and stranded in a 
spiral manner. In the gland packing material (1), an ex- 
cellent shape-retaining property and an excellent sealing 
property can be ensured. Since an involved amount of the 
reinforcing members (20) which are involved in the cord- 
like member (40) is increased, moreover, the internal rein- 
forcement can be more strongly applied, and the tensile 
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strength of the gland packing material (1) is further en- 
hanced . 

in a second modification shown in Fig. 20, the three 
reinforcing members (20) are laid on each of the faces of 
the strip-like expanded graphite (3) , with forming the pre- 
determined intervals (L) therebetween in the width direc- 
tion of the strip-like expanded graphite (3) , and at posi- 
tions of the front and rear of the strip-like expanded 
graphite (3) which are deviated from each other. Also when 
the base member (4) is stranded or wound to be stranded, it 
is possible to obtain the gland packing material (1) in 
which the internal reinforcement is strongly applied in the 
same manner as the first modification. 

in the modifications described above, the reinforcing 
members (20) which are disposed on the both faces of the 
strip-like expanded graphite (3) are formed so as to have 
the same width, and hence the front and rear of the base 
me mber (4) have the same shape. Therefore, the gland pack- 
ing material (1) using the base member (4) can be easily 
produced. in the invention, however, one of the reinforc- 
ing members (20) which is disposed on the one face that is 
to be wound into the cord-like member (40) may be formed so 
as to have the same width as the strip-like expanded graph- 
ite (3) . According to the configuration, the reinforcement 
effect due to the reinforcing members (20) can be further 
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enhanced . 



(Third embodiment) 

Figs. 21 and 22 show a third embodiment of the gland 
packing material of the invention, and Fig. 21 is a per- 
spective view of the gland packing material. Referring to 
Fig. 21, in the same manner as the first and second embodi- 
ments described above, the gland packing material (1) is 
configured by the cord-like member (40) which is formed by 
sequentially stranding the strip-like base member (4) in 
the longitudinal direction with starting from an end, or 
winding the strip-like base member (4) about the longitudi- 
nal direction and then stranding the member. As shown in 
Fig. 22, for example, the base member (4) comprises: the 
sheet-like reinforcing member (20) configured by the many 
long carbon fibers (2) which are very thin; and the strip- 
like expanded graphite (3) which has the same width as the 
member. The reinforcing member (20) is disposed on one 
face of the strip-like expanded graphite (3) . 

The stranding process is applied about an intermediate 
portion in the width direction of the base member (4) so 
that the section shape is formed into, for example, an S- 
like shape, or applied after the strip-like base member (4) 
is wound about the longitudinal direction in an intermedi- 
ate portion in the width direction of the base member (4) . 
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Therefore, the both side end edges of the base member (4) 
are positioned on the outer peripheral surface of the cord- 
like member (40), and, in one of the side end edges, the 
reinforcing member (20) is placed on the outer side, and, 
in the other side end edge, the strip-like expanded graph- 
ite (3) is placed on the outer side. As a result, the 
gland packing material (1) has a structure in which, as 
shown in Fig. 21, the reinforcing member (20) and the 
strip-like expanded graphite (3) are stranded in a spiral 
manner so as to be alternately arranged in the axial direc- 
tion on the outer peripheral surface of the cord-like mem- 
ber (40) . 

The other configuration is similar to that of the 
first and second embodiments, and functions and attains ef- 
fects in a similar manner. Therefore, its description is 
omitted. 

In the third embodiment, the reinforcing member (20) 
is disposed only on one face of the strip-like expanded 
graphite (3) . Alternatively, as in a first modification 
shown in Fig. 23, for example, the reinforcing member (20) 
may be disposed on each of the strip-like expanded graphite 
(3). in this case, one of the reinforcing members (20) 
(the upper side one in Fig. 23) is formed so that one side 
end edge is shorter than the strip-like expanded graphite 
(3), thereby causing the strip-like expanded graphite (3) 
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in the side end edge to be placed in the surface of the 

cord-like member (40) . 

In a second modification of the third embodiment shown 
in Fig. 24, the strip-like expanded graphite (3) is dis- 
posed on each of the faces of the sheet-like reinforcing 
member (20). In this case, one of the strip-like expanded 
graphites (3) (the lower side one in Fig. 24) is formed so 
that one side end edge is shorter than the reinforcing mem- 
ber (20), thereby causing the reinforcing member (20) in 
the side end edge to be placed in the surface of the cord- 
like member (40) . 



(Fourth embodiment) 

Figs. 25 to 29 show a fourth embodiment of the gland 
packing material of the invention, and Fig. 25 is a per- 
spective view of the gland packing material. Referring to 
Fig. 25, in the same manner as the embodiments described 
above, the gland packing material (1) is configured by the 
cord-like member (40) which is formed by sequentially 
stranding the strip-like base member (4) in the longitudi- 
nal direction with starting from an end. The base member 
(4) comprises: the sheet-like reinforcing member (20) con- 
figured by the many long carbon fibers (2) which are very 
thin; and the strip-like expanded graphite (3) . The rein- 
forcing member (20) is disposed on one face of the strip- 
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like expanded graphite (3) . 

The reinforcing member (20) is placed on the outer pe- 
ripheral surface of the cord-like member (40) . As shown in 
Fig. 26, a large number of openings (20A ...) are formed in 
5 the reinforcing member (20). As shown in Fig. 27, the 
strip-like expanded graphite (3) enters the openings (20A) 
to be exposed flushly or substantially flushly from the 
outer peripheral surface of the cord-like member (40) 
through the openings (2(A). As shown in Fig. 25, there- 
10 fore, the strip-like expanded graphite (3) is randomly dis- 
persed in the surface of the reinforcing member (20) con- 
figured by the carbon fibers (2) which are placed in the 
outer peripheral surface of the cord-like member (40) , so 
that the surface of the gland packing material (1) has a 
15 mixed structure of the reinforcing member (20) and the 
strip-like expanded graphite (3) . According to the con- 
figuration, an excellent shape-retaining property is en- 
sured by the sheet-like reinforcing member (20) , and an ex- 
cellent sealing property is ensured by the strip-like ex- 
20 panded graphite (3) . Therefore, the gland packing material 
(!) can satisfactorily exert both the functions of the 
shape-retaining property and the sealing property. 

The large number of openings (20A ...) can be config- 
ured by many local clefts which are formed by slightly 
25 forcedly tearing in an artificial manner many portions of 
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the reinforcing member (20) configured by the many long 
carbon fibers (2) that are very thin, in such a manner that 
adjacent carbon fibers (2) are separated from each other. 

For example, the gland packing material (1) can be 
produced in the following procedure. 

First, the base member (4) is formed in the following 

procedure . 

initially, the sheet-like reinforcing member (20) con- 
figured by carbon fibers is formed in the same manner as 
the first embodiment. Then, many portions of the reinforc- 
ing member (20) are slightly forcedly torn in an artificial 
manner in such a manner that adjacent carbon fibers (2) are 
separated from each other, thereby forming many local 
clefts in the reinforcing member (20) . The clefts consti- 
tute the openings (20A ...). The sheet-like reinforcing 
member (20) comprising the large number of openings 
(20A ...) and having a width (W2) = 24.00 mm and a thick- 
ness (T2) = 0.06 mm is placed in the mold (7) as shown in 
Fig. 28. 

Expanded graphite powder (3A) is laid on the sheet- 
like reinforcing member (20) which is placed in the mold 

(7). As shown in Fig. 29, thereafter, a compression- 
molding process is then applied with using the pressing 
mold (8) , thereby forming the base member (4) in which the 

reinforcing member (20) configured by the carbon fibers (2) 
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is disposed on one face of the strip-like expanded graphite 
(3) having a width (W3) = 24.00 mm and a thickness (T3) = 
0.25 mm. As shown in Figs. 26 and 27, the strip-like ex- 
panded graphite (3) enters the openings (20A) to be exposed 
flushly or substantially flushly from the surface of the 
reinforcing member (20). Therefore, the base member (4) 
has a mixed structure of the reinforcing member (20) and 
the strip-like expanded graphite (3) in which the strip- 
like expanded graphite (3) is randomly dispersed in the 
surface of the reinforcing member (20) configured by the 
carbon fibers (2) . A stranding process is applied to the 
thus formed base member (4) in a state where the reinforc- 
ing member (20) is outward directed, and the cord-like mem- 
ber (40) is formed, thereby producing the gland packing ma- 
terial (1) . 

Fig. 30 shows a first modification of the fourth em- 
bodiment. The gland packing material (1) is configured by 
the cord-like member (40) which is formed by winding the 
base member (4) about the longitudinal direction in a state 
where the reinforcing member (20) is outward directed. In 
the first modification also, the strip-like expanded graph- 
ite (3) is randomly dispersed in the surface of the sheet- 
like reinforcing member (20) which is placed in the surface 
of the cord-like member (40). Therefore, the surface of 
the gland packing material (1) has a mixed structure of the 
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reinforcing member (20) and the strip-like expanded graph- 
ite (3) . 

The other configuration is similar to that of the 
fourth embodiment, and functions in a similar manner. 
Therefore, its description is omitted. 

When the gland packing material (1) of the first modi- 
fication is further stranded in a spiral manner, the mate- 
rial can be formed into the gland packing material (1) hav- 
ing an appearance which is identical with that of the 
fourth embodiment . 

Figs. 31 and 32 show a second modification of the 

fourth embodiment. 

In the second modification, the reinforcing member 
(20) configured by the carbon fibers (2) is disposed on 
each of the faces of the strip-like expanded graphite (3) , 
to configure the base member (4) . In the same manner as 
the fourth embodiment, the gland packing material (1) is 
configured by the cord-like member (40) which is formed by 
sequentially stranding the base member (4) in the longitu- 
dinal direction with starting from an end. 

in the gland packing material (1) , an excellent shape- 
retaining property can be ensured by the reinforcing member 
(20) configured by the carbon fibers (2) in the surface 
side, and an excellent sealing property can be ensured by 
the strip-like expanded graphite (3). Since an involved 
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amount of the reinforcing members (20) which are involved 
in the cord-like member (40) is increased, moreover, the 
internal reinforcement can be more strongly applied to the 
gland packing material (1) , and the tensile strength of the 
material can be further enhanced. 

In the embodiments described above, carbon fibers are 
used as the fibrous material. In the invention, alterna- 
tively, other brittle fibers, and tough fibers may be used. 

Examples of such brittle fibers are glass fibers such as 
E-glass, T-glass, C-glass, and S-glass, silica fibers, and 
ceramic fibers such as alumina and alumina-silica. Such 
brittle fibers exhibit a low sliding resistance. There- 
fore, the rotation performance or axial sliding performance 
of the counter member can be improved, and an excellent 
heat resistance can be attained. 

Examples of the tough fibers are metal fibers such as 
stainless steel, aramid fibers, and PBO fibers. These 
tough fibers have high bendability. Therefore, the produc- 
tion of the gland packing material in which the base member 
is stranded, wound, or wound to be stranded is facilitated, 
and hence the productivity is improved. As a result, it is 
possible to provide an economical gland packing material, 
and also to improve the durability of the gland packing ma- 
terial . 
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Although a fiber-opened sheet is used as the sheet 
configured by a fibrous material, the fibrous material 
which is useful in the invention may be formed into a 
sheet-like shape by other means. 



5 



Next, the gland packing of the invention which is pro- 
duced with using the gland packing material will be de- 
scribed. 

Fig. 33 is a perspective view showing an embodiment of 
10 the gland packing of the invention. 

The cord-like gland packing (5) is produced by prepar- 
ing a plurality of the above-described gland packing mate- 
rials (1) of the invention, and bundling and braiding these 
gland packing materials (1) by a braiding machine. For ex- 
15 ample, the gland packing (5, shown in Fig. 33 is produced 
by conducting an eight-strand square-knitting process on 
eight gland packing materials (1) . 

in the gland packing (5), a plurality of above- 
described gland packing materials (1) are braided, proper- 
20 ties which are requested in a packing, and which are pref- 
erable in sealing, such as the heat resistance, the com- 
pressibility, and the recovery property are provided by the 
strip-like expanded graphite, and a high shape -retaining 
property is provided by the reinforcing member (20). 
25 Therefore, the gland packing (5) in which a plurality of 
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g la„d packing materials (1) are braided has excellent 
shape-retaining and. sealing properties, and can satisfacto- 
rily seal a shaft seal part of a fluid apparatus. 

Fig. 34 is a perspective vie. showing another embodi- 
5 ment of the gland packing of the invention. 

In the embodiment, the cord-like gland packing (5) is 
produced by, in place of braiding gland packing materials 
,1, , bundling and twisting a plurality of above-described 

. , _ M x For example, the gland pack- 
gland packing materials (1) . ex«uu F 

10 ing (5, shown in Fig. 34 is formed by conducting a roll 
molding process while bundling and applying a twisting 
process on six gland packing materials (1) . 

The gland packing (5) of the embodiment functions and 
attains effects in a similar manner as the embodiment in 
IS which the gland packing materials ,1. are braided. There- 
fore, its description is omitted. 



